I. Introduction
Automobile parts are in great demand these days because of increased use of automobiles. The biggestusedrives of automobiles, prime movers, machine of agricultural, ships, motorbike are still the IC piston engines. The increased demand is requiring to improved pursuance and decrease cost of these components. R&D and testing engineers should develop critical components in shortest possible time to minimize launch time for new products. This necessitates understanding of new technologies and quick absorption in the development of new products [1] . Thus automotive industry spends lots of months and property to develop IC engines. Here are two main ways to increase power: decreasing the emissions of harmful gases and improve the efficiency. Thermal fatigue is depended produce the stresses on the material which is achieved by temperature gradients in the engine component. Thermal stresses are tough to reduce because here are two types of thermal stressesin a piston (a) Stresses for the vertical temperature distribution along the piston -higher temperature at the above and lower temperature at the bottom. [5] . (b) Stresses for the various temperature at the head of the piston due to the hot gases or to fuel infringement (which is relate with higher injection pressure) [5] . Damage and broken parts are so expensive to replace and generally are not easily available. So to avoid this problem it needs design of a new part, copy of an existing part, recovery of a damaged or broken part, improvement of model precision and inspection of numerical model [8] .
II. Principle Related The Piston
The piston has an important function of the driving chain. Its main requirement to lock one side of cylinder of the IC engine, to develop the changing volume, required for engine working. Here thermal energy that come for liberated at a flame of the fuel, spark with the ignition plug converts into mechanical work as the piston moves. The gas energy produces effect on the sideof the piston and makes it move on a straight line. Some backup move come at starting and converts into turning action for the crankshaft. [2, 3] The energy coming from the gas-pressure depends on the diameter of the block of cylinder and the maximum pressure of burning gas, but the foundation of the piston is the piston pin. Depend on the at this moment angle of the crankshaft, here comeback energy moves the piston on the inside surface of the cylinder. Reaching the departed point, it novelty the surface to the other side. In the checked out point, the pinning become explosive, the piston is comfortable to make absolutely size displacement, as far as the energy come into starting that press it on the surface. This process makes unwanted crash and vibration when the engine works. The surface alternating appears ahead the piston reaches the dead point. [6] During working of the IC engine, here piston is extremely taxed not just mechanically but thermal stress as well. On the area of the burning area, it is touched directly with hot gas, and the flame front. On the piston, maximum thermal stress is heat transfer, and just partly heat radiation. The thermal stress is alternatively change because of the fast movable of the working area, So the temperature of the upper surface of the piston can change, when the intake it is the lowest, and during the exhausting it is the biggest. [4] In the intake stroke,fresh mixture streams come into the burning area, and then it is sparked by the spark plug. By the explosion thermal energy comes at starting, which pushes the piston down. For us, it would be the best solution if the work coming from the temperature would take only effect on the driving of the vehicle. If engineer could create such an engine, its efficiency would be 100 %, but it cannot be made in the practice.
The temperature gets from a flame of mixture, useful for works only in one by third part even in the best engine, the second one of third part is absorb by the burn out fumes, and remaining third part energy gets lost for cooling. In most of the case, two by third part of the combustion temperature used for cooling gets completed the engine cylinder head with heat transferring and conducting into the environment, one third part through the crown of the piston coming the crankcase. My work with the development is to reduce stress concentration, reduce the leaving heat and increase the efficiency of the engine.
III. Materials And Methods
The internal engine rejects about two by thirds of the heat energy of the fuel, one by third to coolant and one third to the burn out, so only one third of energy is transfer into useful work. Thermal barrier coating in internal engine leads to advantages including huge power densityreduces the transient stress and stress due to thermal in the parts, reduced specific fuel consumption, increase effective efficiency and thermal efficiency andthe rate of vaporization is increase and the better mixing of the fuel due to higher combustion chamber temperature.
Fig. 1:Ceramic coated piston
In the today world work, a Thermal Barrier Coating was deposited on the topsurface of the piston to increase the performance characteristics of IC engine. The outer area of the top surface of the piston was coated with ceramic material, alumina (which hasa low conductivity). The thermal barrier coating process relies on the chemical reaction between oxygen and a fuel of combustion (acetylene, hydrogen) to produce a heat generates. This heat source produces a gas stream. Alumina as a feed stock material sprayed into the flame form of a powder, and compressed air is then used to atomize the molted metal and accelerate particle onto the piston surface as shown in fig. 1 . The thickness of the coating surface is 2mm.
IV. Experimental Setup
The main aim of the experimentation is to check the chain reaction of variation load on IC engine performance and emission characteristics of S.I. Engine. The experimental work under this project include of two parts, initial experimental work to analyze the reaction of different load on engine performance and emission using convention (uncoated) piston made of aluminum alloy in second phase, optimizing work for ceramic coated piston. Initial experimental work includes preparation of experiment setup, we use thermal barrier coating process on piston and measurement of various engine parameters and emission parameters by running the engine on different load. This experimental work, we can vary different load among their respective range. The measuring parameters are Brake Power, Brake Specific Fuel Consumption, Brake Thermal Efficiency, exhaust gas temperature and emission characteristics i.e. Carbon Monoxide, Hydrocarbons, Nitrogen Oxide. Temperature at the exhaust outlet was monitored using thermocouple. A single cylinder four stroke petrol engine is taken for the experimentation. The experimental engine is connected to a rope brake dynamometer by a load cell. The schematic layout of the experimental set up is shown in below figure 2. A single cylinder four stroke petrol engine is used to conduct experiments. Their designations are given in Table. Concentrations of the CO and unburned HC are measured using exhaust gas analyzer. Exhaust gas temperature are measured by using thermocouple. Figure 3 shows fuel consumption for different loading condition. From this graph it is conclude that the fuel consumption is decrease with increase of load for normal piston and coated piston. Fuel consumption is lower for coated piston as compare to uncoated piston. Figure 4 shows the variation of brake specific fuel consumption for different loading condition. Figure shows that brake specific fuel consumption for different loading condition. Brake specific fuel consumption is lower for ceramic coated piston compare to without coated piston. Figure 5 shows the variations of the brake power for different loads conditions. From the graph it is clear that the brake power increase with increase of load condition. Brake power is higher for coated piston as compare to without coated piston.
V. Result Table

VI. Result And Discussion
Fuel consumption
Fig. 3:Fuel Consumption v/s Load
Brake Specific fuel consumption
Brake power
Fig. 5:Brake Power v/s Load
Brake thermal efficiency
The variations of brake thermal efficiency with Load for both cases are shown in figure 6 . Brake thermal efficiency is defined as the ratio of brake power to product of fuel consumption and calorific value. Brake thermal efficiency for all the fuels increases as the load increase. The brake thermal efficiency increase for ceramic coated piston compare to the without coated piston. From above graph it is clear that the normal piston has highest percentage of CO emissions. At low load normal piston and coated piston has equal emissions of CO. Ceramic coated piston has very low production of CO than the normal piston. Figure 8 shows the variation of HC emission for different loading conditions. The hydro carbon reacts with air to produce smog. This may reduce visibility. In conventional internal combustion engine, the hydrocarbon fuel burns inside the engine in presence air. The amount of hydrocarbon fuel, which is not taking part in combustion process, is likely to come out as unburned hydrocarbon. There is normally some region within combustion chamber of an engine fueled with mixture where mixture is either too lean or too rich ignite. From above graph it is clear that the ceramic coated piston produces low amount of HC at high loads than the normal piston. Figure 9 shows the variation of Carbon dioxide (CO 2 ) with Load. The generation of CO 2 emission is incomplete combustion and it is generally due to insufficient availability of oxygen. The graph shows that the CO 2 emission From this graph it is clear that at very low load the coated piston has low production of CO 2 than normal piston.
Hydrocarbon (HC) emission
Carbon dioxide emission
As load increases the production of CO 2 increases. But at high load the normal piston has lowest production .
VII. Conclusion
The mass of fuel consumption is decreased 4.12% by providing ceramic coating on piston compare to non-coated piston. The brake thermal efficiency is increased by 12% by providing ceramic coating on piston compare to non-coated piston. The brake specific fuel consumption is decreased 2.65% by providing ceramic coating on piston compare to non-coated piston. Emission of carbon & hydrocarbon in the exhaust gases is reduced by providing ceramic coating on piston compare to non-coated piston.
The performance of an IC engine is improved with ceramic Thermal Barrier Coating, as compared to normal piston. Therefore, ceramic Thermal Barrier Coating is an effective method to enhance performance of SI Engine. The engine with TBC piston helps in increasing the power of the engine as stated above. This is because complete combustion of the charge in the combustion chamber which leads to minimization of emission of carbon & hydrocarbon in the exhaust gases.
